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DETAILED ACTION 

1 . Claims 1 - 35 are pending in the current application. 

Response to Arguments 

2. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 5 - 8, 10 - 16, 18 - 21, 24 - 27 and 29 - 35 rejected under 35 
U.S.C. 103(a) as being unpatentable over U.S. Patent No. 6,772,189 to Asselin 
[cited in the previous office action] in view of U.S. Patent No. 6,470,397 to Shah et 
al. [hereinafter referred to as Shah]. 

5. As to claim 1 , Asselin teaches the invention substantially as claimed including a 
computer-implemented method comprising: 

requesting a first deferred procedure call for a first interrupt event [ISR queues a 
work item on a selected work list and then queues a selected DPC by calling 
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KelnsertQueueDpc( ) with a parameter corresponding to a DPC object that has been 
created; col. 5, lines 50 - 67]; 

requesting at least one other deferred procedure call for a second interrupt event 
associated with the source [When 4 the counter is incremented from 7 to 8, after using 
WorkList[7], the next work item will be placed on WorkList[0] again and so forth. When 
the counter rolls over, the WorkList[7] to Workl_ist[0] sequence will be maintained, since 
the number of work lists in the useable subset of DPC objects and associated work lists 
is a power of two; col. 6, line 59 - col. 7, line 19], wherein the first interrupt event 
comprises one type [DPC routine handles requests, command completions, and 
external communication responses for all of the devices supported by the interrupt; col. 
2, lines 38 - 50] of event and the second interrupt event comprises another type of 
event [interrupt service routines in device drivers also have a DPC (Deferred Procedure 
Call) object and work list associated with the interrupt; col. 5, lines 38 - 50]; 

assigning the first deferred procedure call and the at least one other deferred 
procedure call to a resource [associated DPC object is queued on the system DPC 
queue (step 36)... queuing is repeated in a round-robin fashion for every work item that 
needs to be performed; col. 7, lines 27 - 35]; 

processing the first interrupt event with the first deferred procedure call [kernel 
removes the DPC object from the queue (step 40), and calls the DPC routine 
associated with the DPC object (step 42); col. 7, lines 43 - 60]; and 
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processing the second interrupt event with the at least one other deferred 
procedure call [DPC routine removes and processes each work item from the work list, 
leaving the work list empty (step 44 and decision 45); col. 7, lines 43 - 60]. 
6. Although Asselin teaches the invention substantially as claimed, Asselin does not 
specifically teach processing each interrupt event with a different deferred procedure 
call. 

• 7. However, Shah teaches a driver architecture supported by a variety of routines, 
including a interrupt DPC routine [col. 9, lines 16-23] and processing each interrupt 
event with a different deferred procedure call [list of tasks which may be performed by 
the interrupt DPC routine.. .e.g. Upon detection of fatal error, the DPC routine returns all 
commands and reinitializes adapter. Upon detection of a bus reset, the DPC routine 
cleans up queued commands, restarts the host adapter queue, and notifies other 
connected drivers; col. 12, line 51 - col. 13, lines 30]. 

8. It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to apply the teaching of processing each interrupt event with a different 
deferred procedure call as taught by Shah to the invention of Asselin because this 
provides a system for running network and storage protocols over the same 
communication link, reduces the number of interface cards, interface circuits, and 
communication links, which provides for reduced costs and smaller system as 
compared with conventional systems [col. 3, line 65 - col. 4, line 7 of Shah]. 
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9. As to claim 2, Asselin teaches assigning the first deferred procedure call and the 
at least one other deferred procedure call to a resource comprising a processor 
exhibiting a single thread of execution; and executing the first deferred procedure call 
and the at least one other deferred procedure call on the single thread ["lock" the 
queued DPC requests associated with a DPC object for execution on a single 
processor; col. 2, lines 50 - 60]. 

1 0. As to claim 5, Asselin teaches assigning the first deferred procedure call and the 
at least one other deferred procedure call to a resource comprising a multi -processor 
system [multiprocessor system may be executing an operating system providing 
interrupt handling services, and the DPC may be queued by executing a call to a 
service provided by the operating system for queueing DPC's; col. 3, lines 47 - 56]; and 
executing the first deferred procedure call on one processor of the multi-processor 
system while executing the at least one other deferred procedure call on another 
processor of the multi-processor system [multiple processors can be handing the 
command completion tasks instead of just one processor executing a single DPC 
routine and working on a single work list of work items; col. 7, lines 19 - 43], 

11. As to claim 6, Asselin teaches assigning the first deferred procedure call to a 
resource comprising a first processor [first work item will be queued on WorkList[0]; col. 
7, lines 1-19]; assigning the at least one other deferred procedure call to a resource 
comprising a second processor [proceeding using WorkList[ counter value & mask ] 



Application/Control Number: 09/823,155 Page 6 

Art Unit: 2194 

where mask is 7 and & is the logical AND operator and WorkList[n] indicates the 
n.sup.th member of an array of work lists; col. 7, lines 1 - 19]; and executing the first 
deferred procedure call on the first processor while executing the at least one other 
deferred procedure call on the second processor [DPC objects created in step 22 has a 
selectable subset large enough for each processor in the system to be executing the 
DPC routine independently for each DPC object and work list; col. 7, lines 43 - 60]. 

12. As to claim 7, Asselin teaches a third interrupt event associated with the source 
with the first deferred procedure call, the third interrupt event comprising a third type of 
event [DPC routine handles requests, command completions, and external 
communication responses for all of the devices supported by the interrupt; col. 2, lines 
38-50]. 

1 3. As to claim 8, Asselin as modified teaches a computer implemented method 
comprising: 

requesting a first deferred procedure call for a first interrupt event [ISR queues a 
work item on a selected work list and then queues a selected DPC by calling 
KelnsertQueueDpc( ) with a parameter corresponding to a DPC object that has been 
created; col. 5, lines 50 - 67 of Asselin]; 

requesting at least one other different deferred procedure call [col. 12, line 51 - 
col. 13, lines 30 of Shah] for a second interrupt event associated with the source [When 
4 the counter is incremented from 7 to 8, after using WorkList[7], the next work item will 
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be placed on Workl_ist[0] again and so forth; col. 6, line 59 - col. 7, line 19 of Asselin], 
wherein the first interrupt event comprises one type of event [DPC routine handles 
requests, command completions, and external communication responses for all of the 
devices supported by the interrupt; col. 2, lines 38 - 50 of Asselin] and the second 
interrupt event comprises another type of event [interrupt service routines in device 
drivers also have a DPC (Deferred Procedure Call) object and work list associated with 
the interrupt; col. 5, lines 38 - 50 of Asselin]; and 

processing the first interrupt event with the first deferred procedure call [kernel 
removes the DPC object from the queue (step 40), and calls the DPC routine 
associated with the DPC object (step 42); col. 7, lines 43 - 60 of Asselin] while 
processing the second interrupt event with the at least one other deferred procedure call 
[DPC routine removes and processes each work item from the work list, leaving the 
work list empty (step 44 and decision 45); col. 7, lines 43 - 60 of Asselin]. 

14. As to claim 10, Asselin teaches executing the first deferred procedure call on a 
first processor; and executing the at least one other deferred procedure call on a 
second processor [DPC objects created in step 22 has a selectable subset large 
enough for each processor in the system to be executing the DPC routine 
independently for each DPC object and work list; col. 7, lines 43 - 60]. 



15. 



As to claim 1 1 , this is rejected for the same reasons as claim 7 above. 
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16. As to claim 12, Asselin as modified teaches a driver [device driver 64, Fig. 3; col. 
5, lines 9-50 of Asselin] comprising: 

an interrupt handler [interrupt handling services; col. 3, lines 47 - 56 of Asselin] 
to identify interrupt events associated with a source [executes an ISR (Interrupt Service 
Routine) in response to an interrupt from a device; col. 3, lines 26 - 33 of Asselin]; and 

a first deferred procedure call, the first deferred procedure call to process a first 
type of the interrupt events [ISR queues a work item on a selected work list and then 
queues a selected DPC by calling KelnsertQueueDpc( ) with a parameter 
corresponding to a DPC object that has been created; col. 5, lines 50 - 67 of Asselin]; 
and 

a second different deferred procedure call [col. 12, line 51 - col. 13, lines 30 of 
Shah], second deferred procedure call to process a second type of the interrupt events 
[When 4 the counter is incremented from 7 to 8, after using WorkList[7], the next work 
item will be placed on Workl_ist[0] again and so forth. When the counter rolls over, the 
WorkList[7] to Workl_ist[0] sequence will be maintained, since the number of work lists 
in the useable subset of DPC objects and associated work lists is a power of two; col. 6, 
line 59 - col. 7, line 19 of Asselin]. 

17. As to claim 1 3, Asselin teaches assigning the first and second deferred 
procedure calls to a resource for execution [associated DPC object is queued on the 
system DPC queue (step 36)... queuing is repeated in a round-robin fashion for every 
work item that needs to be performed; col. 7, lines 27 - 35]. 
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18. As to claim 14, Asselin teaches assigning the first deferred procedure call to a 
first resource for execution and the second deferred procedure call to a second 
resource for execution [multiple processors can be handing the command completion 
tasks instead of just one processor executing a single DPC routine and working on a 
single work list of work items; col. 7, lines 19-43]. 

1 9. As to claim 1 5, Asselin as modified teaches a computer system comprising: 
a driver [device driver 64, Fig. 3; col. 5, lines 9 - 50 of Asselin] stored in a 

memory of the computer system, the driver including an interrupt handler [interrupt 
handling services; col. 3, lines 47 - 56 of Asselin] to identify interrupt events [col. 3, 
lines 26 -33 of Asselin]; 

a first deferred procedure call, the first deferred procedure call to process a first 
type of the interrupt events [col. 5, lines 50 - 67 of Asselin]; and 

a second different deferred procedure call [col. 12, line 51 - col. 13, lines 30 of 
Shah], second deferred procedure call to process a second type of the interrupt events 
[col. 6, line 59 - col. 7, line 19 of Asselin]; and 

a processor to execute the two deferred procedure calls [col. 7, lines 19 - 43 of 
Asselin]. 
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20. As to claim 1 6, Asselin teaches the interrupt handler to assign the two deferred 
procedure calls to a single thread exhibited by the processor for execution [col. 2, lines 
50 - 60]. 

21 . As to claim 1 8, Asselin teaches assign the first deferred procedure call to the 
processor and the second deferred procedure call to a second processor for execution 
[col. 7, lines 19-43]. 

22. As to claim 1 9, Asselin teaches at least one peripheral device, the interrupt 
events associated with the at least one peripheral device [col. 5, lines 9 - 49]. 

23. As to claims 20, 21 , 24 - 27, 29 and 30, these are system claims that correspond 
to method claims 1 , 2, 5 - 8, 10 and 1 1 ; note the rejections to claims 1 , 2, 5 - 8, 10 and 
1 1 above, which also meet these system claims. 

24. As to claims 31 - 35, Asselin teaches the source comprises a peripheral device 
of a computer system [col. 5, lines 9 - 49]. 

25. Claims 3, 4, 9, 17, 22, 23 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Asselin and Shah further in view of U.S. Patent No. 6,378,004 to 
Galloway et al. [hereinafter Galloway]. 
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26. As to claim 3, Asselin as modified teaches processing deferred procedure call in 
a multiprocessor system [col. 7, lines 19 - 43 of Asselin], but does not teach a plurality 
of threads and executing the deferred procedure calls with threads. 

However, Galloway teaches assigning the first deferred procedure call and the at 
least one other deferred procedure call [a deferred procedure call (DPC) is used to set 
an event object; col. 13, line 52 - col. 14, line 9] to a resource comprising a processor 
exhibiting a plurality of threads [a multitasking operating system (not shown) that 
supports multiple threads of execution within a running process and a kernel for 
handling thread management; col. 3, lines 1 1 - 33]; and executing the first deferred 
procedure call on one thread of the plurality of threads while executing the at least one 
other deferred procedure call on another thread of the plurality of threads [thread can 
execute any part of an application's code, including a part currently being executed by 
another thread; col. 3, lines 10 - 33]. 

27. It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to apply the teaching of assigning the first deferred procedure call and the 
at least one other deferred procedure call to a resource comprising a processor 
exhibiting a plurality of threads and executing the deferred procedure calls with threads 
as taught by Galloway to the invention of Asselin as modified because this divides the 
available CPU time among the threads that need it, utilize preemptive multitasking for 
allocating small slices of CPU time among the competing threads and provides the 
ability to have several applications open and working at the same time [col. 3, lines 25 - 
30 of Galloway]. 
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28. As to claim 4, Asselin as modified teaches assigning the first deferred procedure 
call to a resource comprising a first thread of a processor and assigning the at least one 
other deferred procedure call to a resource comprising a second thread of the processor 
[col. 8, lines 1-13 of Asselin]; and executing the first deferred procedure call on the 
first thread while executing the at least one other deferred procedure call on the second 
thread [col. 3, lines 10 - 33 of Galloway]. 

29. As to claims 9 and 17, Asselin as modified teaches executing the first deferred 
procedure call on a first thread of a processor [col. 8, lines 1 - 13 of Asselin]; and 
executing the at least one other deferred procedure call on a second thread of the 
processor [col. 3, lines 10 - 33 of Galloway]. 

30. As to claims 22, 23 and 28, these are system claims that correspond to method 
claims 3, 4 and 9; note the rejection to claims 3, 4 and 9 above, which also meet these 
system claims. 

Conclusion 

31 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Li B. Zhen whose telephone number is (571) 272-3768. 
The examiner can normally be reached on Mon - Fri, 8:30am - 5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571 ) 272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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